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Introduction

An attempt to join the European Monetary System is definitely one of the
greatest challenges that authorities in charge of economic policy in Poland
will face this decade. It has even become more challenging recently when (in
some European countries being already members of Eurosystem) nostalgia
for national currencies has suddenly risen and, on the other hand, the new
government in Poland is not conspicuously enthusiastic about the idea either.
Admittedly, the expectations were much ahead of what the eurozone has
delivered. There are many reasons for this.

First, it is difficult to succeed with one monetary policy and several fiscal
policies. The single monetary policy must be applied to very different
economies and deal with divergent economic cycles, divergent inflation

and economic growth rates. Before the year 2000, such countries as Italy
periodically allowed the lira to depreciate against the mark in order to regain
competitiveness with other European economies. Now, devaluation is not

an option any more. This is one of the reasons why, although never publicly
endorse the idea, some Italian politicians (R. Maroni) repeatedly express
concern about the long-term sustainability of the euro. Blaming euro for
national problems happens occasionally in other European countries (Greece
and Portugal). A poll taken in May 2005 (for Stern magazine)' suggests that 56
% of Germans opt for bringing back the Deutsche mark.

Second, introducing euro was to force European countries to liberalize their
economies. In some countries (France and Germany), however, liberalization
was opposed by voters and trade unions and is still extremely unpopular. This
counteracts economic reforms that were supposed to be implemented in
order to improve economic flexibility. The consequences show in the statistics:
unemployment in the eurozone for years has stayed high and growth is
lagging behind this of the main benchmark country — USA.

Another obstacle is that monetary union requires a political union in the long
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run. But rejection of the constitution in France and Holland raises doubts about Europe’s
commitment to further political union.

To sum up, as Scott McNeally states: “the eurozone is trapped in an environment in which
monetary policy has become disfunct, fiscal policy unsustainable and national economies
remain too inflexible to adjust to globalization or the recent EU's enlargement”?.

All this, however, does not mean that the common currency is reversible. First, the
Maastricht treaty that established the currency has no withdrawal provision. Besides, the
country that wished to withdraw would be exposed to the risk of higher interest rates

and reluctance of foreigners to invest, in general greater political risk.. As O. Issing? (chief
economist of ECB) said “a debt itself that is denominated in euro is a disincentive that is
strong enough for such a country to leave”. He also warned that members wanting to leave
the eurozone would commit “economic suicide”.

On the other hand, euro has been a great success. Traveling within the 12 countries

has become much easier, companies are not exposed to exchange rate risk any more

and avoiding the transaction costs directly translates into faster growth. S. Edwards

and |. Magendzo (Edwards 2003) analyzed whether “common currency” countries have
outperformed countries that have a currency of their own and showed that the former
ones have lower inflation and higher growth (higher volatility though) than countries with
domestic currencies.

As the paragraph above highlights the financial unification of Europe is still a work in
progress. In Poland, joining the eurozone is still one of the government’s priorities. But,
there are also a number of steep hurdles. First, reaching a high degree of convergence
with the euro zone countries is a precondition for the country to be admitted to the ERM II.
There are four convergence conditions to be met. They are related to: public debt, budget
deficit, inflation level and the level of long-term interest rates. Paradoxically, the need to
meet the convergence criteria may appear to be one of the major benefits from joining
the eurozone, much more important than billions of euros that a country like Poland can
absorb from European Union’s structural funds. It may simply impose the necessary fiscal
and monetary discipline and prevent politicians from tinkering with the economy.

What immediately precedes entering ERM Il however is the need to determine central PLN/
EUR exchange rate. In A. Wojtyna’s opinion, “the choice of the central rate will be extremely
difficult. There is neither a theoretical model nor empirical research that may suggest how
to find the equilibrium rate” (Wojtyna 2003).

This paper attempts to provide a solution to the problem. It presents a theoretical
framework as well as a mathematical model that can be implemented and generate
adequate equilibrium PLN/EUR exchange rate. According to the ECB (ECB 2002) “it
is important to set a central parity that corresponds to the best possible assessment
of current economic fundamentals, knowing that this will not prejudge the ultimate
conversion rate”. On the other hand, rejecting market spot rates and market-based
forecasts just on the ground that they do not converge with some fundamentals
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seems too arbitrary a solution. Thus, anticipating future spot rates (attempted in this
paper), although tantamount to solving only a part of the problem, appears to be a
good starting point for setting the central exchange rate. In fact, we will never know
where the equilibrium rate is until it is market tested. This is where the ERM Il comes

in handy. It is designed as an ultimate test of the consistency of a central parity with

a long-term fundamental equilibrium The main intention of creating the ERM Il was to
“offer a meaningful framework for combining nominal and real convergence and should
therefore not be seen as a mere anti-chamber before the adoption of the euro” (ECB
2002). On the contrary, the process of finding the equilibrium exchange rate will greatly
be facilitated, as A. Koronowski acknowledges (Koronowski 2003). Apart from providing
credibility (ECB supervision), supporting instruments that make the test feasible (Very
Short Term Facilities), enforcing macroeconomic policy discipline (need to fulfill the fiscal
and monetary convergence criteria), the fact of setting a central rate per se is significant
as it triggers the very well known in finance mean reverting behavior conducive to the
exchange rate stabilization (Williamson 2000). The fact of setting the central rate is
reflected in the traders’ expectations and shows through the futures rates that are less
volatile than the spot rates. Besides, once the central rate weathers the “purgatory” as the
ERM Il is often called, the conversion rate may not have to be exactly equal to the central
rate.

1. Fundamental Forward Rate Model

Futures market analysis is the starting point for building the model. There are two

major rates that are analyzed. Forward rate is basically determined by the difference in
interest rates home and abroad. Any departure from the interest rate parity is noticed by
arbitrageurs who drive it close to theoretical forward rate. The future spot rate, however,
is hardly predictable and badly correlated with the forward rate. Hence, one of the
major assumptions of the paper is that the market forward rate is significantly warped
by arbitrageurs’ activity. If their influence was filtered out, the forward rate would reflect
the fundamental signals that really affect the market expectations with regard to future
exchange rates.

Therefore, there are two informed, influential groups of traders on the market: arbitrageurs
(group A) whose behavior is somewhat automatic and driven by interest rate parity and
fundamental traders (group F) - here belong commercial traders who use the futures
market for hedging but also all the traders who refer to wider than just interest rate
differential range of information. The abstract future rate that they have in mind is the
Fundamental Forward Rate. The market forward rate is actually stretched between two
extremes: one being the theoretical rate (reference point for arbitrageurs), the other -
fundamental forward rate known to fundamental traders. Where exactly the fundamental
rate is and how strong the both forces are is a subject of the research. The main problem is
how to measure the degree and direction of the activity of both kinds of traders. This was
established by analyzing historical data from the Warsaw Stock Exchange and then the
Chicago Mercantile Exchange.
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2. The market microstructure

In some markets unsolicited reports that incorporate information about their
microstructure (Lyons 2002, O’'Hara 1995) have appeared for some time providing
researcher as well as traders themselves with valuable data. Commitment of Traders
Reports (Rockefeller 2002) published weekly by Commodity Futures Trading Commission
is one of the examples. The traders are classified either as “commercials” or “non-
commercials™. All of a trader’s reported futures positions in a commodity are classified as
commercial if the trader uses futures contracts in that particular commodity for hedging.
A trading entity generally is classified as a,commercial” by filing a statement with the
Commission (on CFTC Form 40) that it is commercially engaged in business activities
hedged by the use of the futures or option markets. Traders of both categories stipulate
from 70 to 90% of the market. The others are called “nonreportable positions” and these
are the traders who only occasionally are involved in trading.

Table 1: An example of Commitment of Traders' Report (June 13, 2000).

Wheat - Chicaao Board of Trade Reportable Positions as of 06/13/00
NON-COMMERCIALS COMMERCIAL TOTAL NONREPORTABLE POSITIONS
LONG | SHORT | SPREADING | LONG | SHORT | LONG | SHORT LONG SHORT
(CONTRACTS OF 5,000 BUSHELS) OPEN INTEREST: 132,258
COMMITMENTS
23191 | 2074 | 17964 | 51732 | 61,646 | 92887 | 109,35 | 39371 | 22,908

CHANGES FROM 06/06/00 (CHANGE IN OPEN INTEREST: 1,652

1627 | 664 | 1407 | 3071 | 5534 | a7 | 3463 | 1615 | -1,811

PERCENT OF OPEN INTEREST FOR EACH CATEGORY OF TRADERS

175 | 225 | 136 [ 391 | 466 [ 702 [ s27 [ 208 ] 17.3

NUMBER OF TRADERS IN EACH CATEGORY (TOTAL TRADERS: 277)

9a [ 79 ] e8 | s9 | 55 [ 200 | 175 ]

Source: www.cftc.gov/cftc/cftccotreports.htm

Unfortunately so far such reports have been published by commodity exchanges only.
They are weekly reports that provide aggregate information. Still, it is an important tool
that may be useful for predicting price changes.
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3. Two forces and two types of traders in the futures market

The main assumption of the paper is that the market forward rate is located between

two values: the theoretical value (represented by the A traders) and the fundamental
value (represented by the F traders). The main problem is how to measure the degree and
direction of the activity of both kinds of traders. We hypothesized that how the forward
rate diverges from its theoretical value may be an indication of the degree and direction
(see the arrows below) of the activity of both kinds of traders.

There are two possible situations.

- ——

(1) FM ™, TY< F(t,T)< F* (t,T)
4:::_. S— | 3 ] W | ———— -

@) F™ ¢, Ty> F(t,T)> F*"(¢,T)

The situation expressed by inequalities (1) means F traders expect that S, < F“”(¢,T).
Simultaneously, the opposite force (2) suggests that S, > F*“” (z,T).

The value of the forward rate that is lower than the theoretical one implies that the future
spot rate will also be lower, and vice versa. This is illustrated below.

. N /.
-IIII-
: \- :

The formula (3) below is a natural consequence of this reasoning.

@B FM@Ty=F,T)+ax(F@t,T)—F“ (t,T)x p

where:
a, p - (temporarily unknown) correctional values.

No 2 2005



We hypothesized that the model (3) enabled us to determine the direction in which the
future spot rates will change. The relationships (4) and (5) must be verified in order to
prove that.

@ F@,T)<F“,T)= S, <F“(t,T)
G) FEI)>F“¢T)=8,>F“tT).

The sample that was chosen included all PLN/EUR futures rates with one-month maturities
traded on the Warsaw Stock Exchange between the years 1999 — 2003. The theoretical
rates were calculated with WIBOR and EURO LIBOR 1M values. It appears that (4) and (5)
were proven accurate in 70% of the cases.

In addition to this, correlation between F(¢,7)—F*(¢,T) and S, —F“”"(¢,T) was
found to be significant. This may indicate that not only the direction but also the extent to
which the two forces affect the futures rate could be extracted from the data.

The Polish futures market is not extremely liquid. Hence, there was a need to test the
hypothesis elsewhere. Another round of research was conducted with Euro FX futures
contracts traded on the Chicago Mercantile Exchange. This time positive results, meaning
that (4) and (5) do work, stipulate 65% of the cases.

However, equation (3) previously derived must be modified. The F(¢,T)— F* (¢,T)
values do not change proportionally to S, — F“(¢,T’) values. Besides, the linear model
could generate negative values of the forward rates. This observation paves the way for a
new version of the model (3) as shown in (6).

q

6)  F™(,T)= F (t,T)+axsgn(F(t,T)~ F* (¢, 1)x|F(¢, )~ F*“” (2,T)

4, Calibration of the model

Parameters a,gwere calibrated by maximizing the correlationbetween F'(¢,7)— F*“” (¢,T)
and F(t,T)—S, .Simultaneously, the F"*(¢,T)—S, difference is minimized.

Gradually, the assumption concerning only two groups of traders was relaxed. Uninformed
traders (the model by Glosten and Milgrom that shows the relationship between bid-ask
spread and the activity of the uninformed traders is used) were also incorporated into the
model.

Finally, the Fundamental Forward Rate model has two components. The predicted
values of the exchange rate lie between the F/*(¢,7") and F/"(¢,T) (see the two
equations below). The a and g parameters are established by calibrating the model on
historical data.

F/™ (6, 1) = F*" (6, 1)+ axsgn(F(t,T) = F* (¢, 1) x|F(t, )~ F*" (¢t,T)|" x(1+7)

F/(t,T) = F'" (t,T) + axsgn(F(t, )~ F*" (6, ") x |F(t,T) ~ F*" (&,T)|" x (1-n)
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where " represents the number of uninformed traders. It is derived from either publicly
available Trader Commitment Reports or an analysis of the bid-ask spread.

5. Using the model to predict future exchange rates

The model can be used to predict the values of fundamental forward rates and (indirectly)
the future spot rates as well. Yet, it must be emphasized that the calculations are based on
information available at time t. It is natural that new information arriving in the period (T-t)
may gradually change the prediction.

The model was calibrated on three-year data sequences, starting July 1999. The
parameters determined after each calibration complement the model. It is a typical one
step prediction with a one month horizon. As it can be seen below the values generated
by the model are good predictions of future spot rates.

Figure 2: Prediction of the future spot PLN/EUR rate generated by FFR model
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The quality of the prediction was verified through a set of statistical tests, such as MAE and
Wilcoxon test. Two benchmarks were used for comparison : futures rates and the prediction
generated by neural networks. The +2,25% band allowed by ERM Il was another
benchmark - 71% of the values generated by the model fall into the band. In general, the
values generated by the model were significantly better than all the other benchmark values.
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Conclusions

To sum up, the procedure of accessing the euro zone involves setting a central PLN/EUR
rate. The rate must be carefully chosen so the market rate would fitin +2,25% band
around it while the central rate is being tested in the ERM II. The question that has not
been answered yet is how to determine the central rate.

The model that has been presented in the paper proves efficient in predicting exchange
rates. The only drawback is that some of the data necessary to feed the model are not easily
available.

This paper, hence, should be considered only a small step in a promising line of research.
It provides a valuable insight into how expectations with regard to future spot rates are
formed in the futures market.

Bibliography
Agorastos K. A. (2001): An Empirical Investigation of Greek Drachma Foreign Exchange
Market,“Managerial Finance”, 27, 8; ABI/INFORM Global, p.79.

Amihud Y., Mendelson H., Lauterbach B. (1997): Market Microstructure and Securities.
Evidence from the Tel Aviv Stock Exchange, “Journal of Financial Economics’, 45(3), p.365-90.

Covrig V., Melvin M. (2002): Asymmetric Information and Price Discovery in the FX Market:
Does Tokyo know more about yen?, “Journal of Empirical Finance”, 9, p.271-285.

De Grauwe P. (2000), Exchange Rates in Search for Fundamentals: The case of the Euro-Dollar
Rate, CEPR Discussion Paper No. 2575

De Grauwe P, Dewachter H., Embrechts M. (1993): Exchange Rate Theory: Chaotic Models
of Foreign Exchange Markets, Blackwell, OxfordRate

Dornbusch R. (1976): Expectations and Exchange Rate Dynamics, “Journal of Political
Economy’, 84(6), p.1161-76.

Dutt S. D, Ghosh D. (1999): A Note on the Foreign Exchange Market Efficiency Hypothesis,
“Journal of Economics and Finance’, Vol.23, No2, p.157-161.

Edwards S., |. Magendzo. (2003): A Currency of One’s Own? An Empirical

Investigation on Dollarization and Independent Currency Unions, "NBER Working Paper” No.
9514, February 2003

European Central Bank (2002): The Eurosystem and the Accession Process.

Evans M., Lyons R. (2001): Why Order Flow Explains Exchange Rates, conference proceedings:
Empirical Exchange Rate Models, Madison, Wisconsin, http://www.ssc.wisc.edu/cengel/

NOWY SAC/Z ACADEMIC NaaRal



iktor Patena

ExchangerateConference/Papers/mca8w.pdf [access: August 24, 2003]

Evans M., Lyons R. (2002): Order Flow and Exchange Rate Dynamics, “Journal of Political
Economy”, 110(1), p.170-80.

Flood M.D. (1991): Microstructure Theory and the Foreign Exchange Market, Federal Reserve
Bank of St. Louis Working Paper, 11/12 1991

Frankel J. A., Frot K.A. (1990): Chartists, fundamentalists, and trading in the foreign exchange
market,"American Economic Review”, 80(2), p.181-185.

Froot K., Thaler H. (1990): Anomalies: Foreign Exchange, “Journal of Political Economy”, 4
(1990), p.179-192.

Glosten L., Milgrom P. (1985): Bid, Ask, and Transaction Prices in a Specialist Market with
Heterogeneously Informed Traders, “Journal of Financial Economics’, 13, p.71-100.

Gomez M., Melvin M. (2003): Explaining the Euro Exchange Rate; the role of policy uncertainty,
asymmetric information and hedging opportunities, Working paper, Arizona State University,
March 2003, www.public.acu.edu/mmelvin/

Goodhart C. (1989): News and the Foreign Exchange Market, ,London School of Economics
Financial Market Group Discussion Paper NO. 71

Gross D, Niels T. (1998): European Monetary Integration from EMS to EMU, London: Addison-
Wesley Longman

Harris L. (2002): Trading and Exchanges: Market Microstructure for Practitioners, Oxford
University Press

Ito T., Lyons R.K., Melvin M.(2000): Is there private information in the FX market? The Tokyo
Experience, “Journal of Finance”, 53, p.1111-1130.

Kent D., Sheridan T. (1999): Market Efficiency in an Irrational World, “Financial Analysts
Journal’, 11/12

Kilian L. (1999): Exchange Rates and Monetary Fundamentals. What Do We Learn from Long
Horizon Regression?, “Journal of Applied Econometrics’, 09/10 1999, 14(5), p.491-510.

Koronowski A., M. Rozkrut (2003): “Towards the euro-zone through the ERM Il - Countering
Fallacies”, Bank i Kredyt, Nov/Dec 2003

Lyons RK. (1997): A Simultaneous Trade Model of the Exchange Rate Hot Potato, “Journal of
International Economics’, 42 (3/4), p.275-298.

Lyons RK. (2002): The Microstructure Approach to Exchange Rates, MIT Press

Mark N., Sul D. (2001): Nominal Exchange Rates and Monetary Fundamentals. Evidence from a

No 2 2005



Small Post-Bretton Woods panel, “Journal of International Economics’, 53(1), p.29-52.

Neely C., Sarno L. (2002): Review-Federal Reserve Bank of 5t. Louis, St. Louis, 9/10 2002, Vol.
84, 1ss.5, p.51-74.

Nieuwland F., Verschoor W., Wolff C. (2000): Exchange Risk Premia in the European Monetary
System,“Applied Financial Economics’, 10, p. 351-360.

QO’Hara M. (1995): Market Microstructure Theory, Blackwell, Cambridge, MA

Peiers B. (1997): Informed traders, intervention, and price leadership; a deeper view of the
microstructure of the foreign exchange market, “Journal of Finance”, 52, p.1589-1614.

Rapach D. (2003): Testing the Monetary Model of Exchange Rate Determination. New Evidence
from a Century of Data, “Journal of International Economics’, 59(1)

Rogoff K., Meese R. (1982): Empirical Exchange Rate Models of the Seventies: Do They Fit out
of Sample?, Journal of International Economics, 14, p. 3-24.

Sarno L., Taylor M. (2001):The Microstructure of the Foreign Exchange Market. A Selective
Survey of the Literature. Princeton Studies in International Economics, No 89, 4/2001

Shleifer A. (2000): Inefficient Markets. An Introduction to Behavioural Finance, New York,
McGrow-Hill

Subrahmanyam A. (1991), Risk aversion, market liquidity, and price efficiency, “The Review of
Financial Studies”, 4, p.417-441.

Williamson J. (2000), Exchange Rate Regime for Emerging Market Reviving the
Intermediate Option, Institute for International Economics

(Footnotes)

L Cf: Floyd Norris, “A new villain emerges in Europe: the euro” in: International Herald Tribune, June 8, 2005
? Scott McNealy, ,Is the euro forever?”in: Financial Times, June 8, 2005

3 Scott McNealy, ,Is the euro forever?” op.cit.

4 Cf: www.cftc.gov/cftccotreports.htm

7 Example: Prediction for 25 January 2002 spot rate is given by (6). The parameters have been calibrated
on historical data. F*(t,T)=3,5456+ 0,12 ([3,61—3,5456)"/**” =3,66 The value of
theoretical forward rate (on 31 December 2001) is 3.5456 since 1M Wibor and Euro Libor were 0.1208
and 0.0333 and spot rate on this day was 3.52. The actual spot rate (on 25 January 2002) was 3.64
(please compare it to the prediction of 3.66).
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